The experiment was conducted to evaluate the effect of supplementing different levels of molasses and concentrates mix with a basal diet of cultivated pasture hay on intake, body weight and carcass quality of Afar sheep. Twenty four yearling Afar sheep, grouped in to four groups of six animals each in a randomized complete block design. The experiment consisted of four months feeding trial each group will receive the experimental feeds. Treatments were mixed concentrate + 20% inclusion molasses (T 1 ), mixed concentrate + 15% inclusion molasses (T 2 ), mixed concentrate + 10% inclusion molasses (T 3 ) and 0% inclusion (T 4 ). In this experiment with mean initial weight of 15.9±0.39 kg (mean ± SD), 16.2 ±0.41 kg, 16.3±0.42k.g and 16.1kg±0.42 respectively, were used in each treatment group. The experiment was consisted of 90 days of feeding trial followed by carcass evaluation. The concentrate mix were 2:1 (wheat bran and cotton seed cake) The CP content of the panicum antidotale hay, concentrate mix and molasses were 95g/kg DM, 252g/kg DM, and 38.4g/kg, respectively. Hay DM intake was did not differ (P<0.05) among all treatments. Average daily weight gain (ADG) was higher (P<0.05) for T 2 (69.59g/kg) compared to other treatments. Hot carcass weight also higher (P<0.05) for T 2 (14.41kg). Weight gains 12.31kg, 13.83kg, 11.25kg and 10.26kg for Tx 1 , Tx 2 , Tx 3 and Tx 4 , respectively). All Carcass parameters gave advantage (P<0.01) to Tx2. From the present study, it can be concluded that Tx 2 sheep performed better than Tx 1, Tx 3, and Tx 4 in terms of body weight gain, Feed intake, and carcass parameters.
Introduction
The Afar region is predominating by pastoral communities whose livelihood is entirely dependent on livestock herding. The livestock sector is also dependent on the natural pasture of the range lands. However, almost all of the available range lands of the region are characterized as over grazed. Therefore low quality and inadequacy of feeds as well as malnutrition are considered to be the major constraints hampering productivity of livestock in the region. Feed and water scarcity in quality and quantity especially during the long dry season are among noted production constraints of the livestock sector (Getachew et al., 2005) . Feed production covers requirements only in exceptional good years; the deficit reaching 35% in normal years and 70% in bad years (FAO, 2004) . To minimize the impact of fluctuations in seasonal feed availability, supplementation of concentrates is known to improve intake and digestibility of roughages (Getahun, 2001) . In Afar region even though to get commercial concentrate is very difficult and expensive, fortunately enough Tendaho sugar factory has already started producing molasses which can be used as a supplement to Afar sheep breed. Moreover, sugar cane is being cultivated in the area by agro-pastoralist as a partner of out grower; this will result to high availability of molasses in the area that can be used as feed to livestock. However, how to feed molasses to the animals and how much they should be offered need a deep study. Therefore, the objective of this study is to determine how much molasses should be offered to animals without compromising weight loss and any health problems. The Afar sheep formerly referred to as Adal sheep in literature, is a fat-tailed sheep. This breed manifests a tail attribute somewhat intermediate between the true fat-tailed and fat-rumped types of sheep, which may be the result of interbreeding between those sheep populations. It is a small-sized breed with mature weight ranging 30-35 kilograms (kg) (Tesfaye et al., 2008) . This breed is hardy and tolerates periods of drought relatively well as the breed evolved under harsh environmental conditions. The Afar sheep have small ears and usually have a dewlap and thick layers of fat on the brisket. The fat tail has a wide base and reaches below the hocks. Hair is short and coarse, the predominant color being solid blond with other colors ranging from shaded white to light brown. Molasses can reduce the dusty powdery nature of some finely ground feeds. In this role, it makes a feed mixture more palatable and edible to livestock. Molasses can be added to replace missing sugar and trace minerals and help with fermentation in cases of low quality forages especially with low sugar levels. Supplementing poor quality hay with molasses will increase feed intake and improve palatability. Microbes in the rumen break down the sugars in molasses rapidly, which extensively causes a rapid release of energy that makes molasses very useful for balancing other feeds in the dairy diet all year round. Therefore, this experiment was conducted with the objective to assess the comparative feeding value of molasses as energy sources, to promote molasses as energy feed sources for growing of Afar sheep and to assess the economic benefit of molasses as a source of feed for Afar sheep.
Materials and Methods

Description of the experimental area
The Experiment was conducted at Dubti Pastoral and Agro Pastoral Research Center (DPARC) (Figure 1 ). Which is located at 12 km from Samara, the capital city of the Afar National Regional State. The site is located between latitude 11 0 27' North; longitude 41 0 20' East and an altitude of 382 meter above sea level. The mean annual rainfall and temperature of the area is 400 mm and 34.1 °C, respectively. Pastoral and agro-pastoral system of livestock production is the dominant agricultural activity of the community. 
Measurements and analyses 2.2.1. Experimental animal and management
Twenty-four yearling intact Afar sheep with average mean initial live weight of 16.25±1.25 kg (mean ± SD) were used in the experiment. The sheep were housed in individual pens. All animals had free access to water and mineral salt block. Animals were quarantined for 3 weeks, and during this period, they were vaccinated to common disease in the area, dewormed and treated against external parasites. The animals were adapted to the experimental conditions and feeds for 15 days thereafter, which was followed by 90 days feeding trial and carcass evaluation conducted at the end of the experiment.
Experimental design and treatments
A randomized complete block design (RCBD) was used for the experiment. At the end of the quarantine period, animals were blocked into four blocks of six animals based on initial live weight, and animals within a block were randomly assigned to one of the four treatments. Treatments were mixed concentrate (wheat bran and Noug seed cake) + 20% inclusion molasses (T 1 ), mixed concentrate (wheat bran and Noug seed cake) + 15% inclusion molasses (T 2 ), mixed concentrate (wheat bran and Noug seed cake) + 10% inclusion molasses (T 3 ) and (wheat bran and Noug seed cake) + 0% inclusion of molasses (T 4 ). Supplements were offered twice a day at 8:00 and 16:00 h in two equal portions. The supplement was given at 300g DM/head/day. Water and mineralized salt block were available free of choice. Hay and mixed concentrate refusals were collected, weighed, and discarded before the morning meal. Roughage will be made available to the animals ad libitum.
Chemical analysis
The samples of Wheat bran, Noug seed cake, Molasses and Panicum grass hay and refusals were analyzed for DM, OM, Ash, CP, NDF, ADF and ADL. Samples of feed offered and refusals were ground to pass 1 mm mesh screen size for determination of DM, ash and CP analyzed according to AOAC (1990) . The DM, OM, CP and ash were determined according to AOAC (2005) . CP content was measured by the Kjeldahl method as N*6.25. The content of NDF, ADL and ADF was determined according to Van Soest and Robertson (1985) .
Feed intake and digestibility
The amount of daily feed offers and refusals per head were recorded daily to determine daily feed intake. Grab samples feed were taken sometime in the middle of each week, and composite samples, one for each feed type, were formed for the entire feeding trial for chemical analysis. Daily feed intake of individual animal was calculated as following: Feed intake (g) = Amount of feed offered (g) -Amount of feed refused (g). The metabolize energy (ME) intake of experimental animals were estimated from its digestible organic matter intake (DOMI) by using the formula, ME (MJ/kg DM) = DOMI × 0.0157, Where, DOMI = g digestible OM/ kg DM (Solomon et al., 2004) . The digestibility trial was conducted after 90 days of experimental feed. It was comprised of three-five days period for animals to adapt to carrying of the fecal collecting bags followed by a seven day feces collection period. Feces was collected and weighted every morning for each animal before giving of feed or water. The daily collected feces from each animal was weighed mixed thoroughly and 20% was sampled and kept in airtight plastic containers and stored at -20 0 C up to the completion of the digestibility trial. At the end of the digestibility trial the fecal sample was thawed, thoroughly mixed and sub samples were taken, weighed and partially dried at 60 0 C for 72 hours. The partially dried feces were ground to pass a 1 mm sieve, stored in plastic bags pending chemical analysis. Apparent digestibility percentage of DM, CP, Ash, NDF, ADF and ADL was determined using the following formula (McDonald et al., 2002 ).
Nutrient digestibility = *100 2.2.5. Live weight gain Live weight of the animals was measured every 14 day afterwards, after overnight fasting. Average daily weight (BW) gain was calculated as the difference between the final and initial BW divided by the number of feeding days. Mean daily body weight change was calculated as;
Feed conversion efficiency
Feed conversion efficiency is used to know how efficient the sheep are converting the feed into meat. It was measured using the formula suggested by Gülten et al. (2000) . 
Carcass parameters
At the end of experiment, five experimental sheep from each treatment were slaughtered after overnight fasting. Weight of edible and non-edible non-carcass component yield were determined. Empty body weight and hot carcass weight of each animal were determined accordingly. Dressing percentage was calculated as proportion of hot carcass weight to slaughter and empty body weights.
Dressing percentage based on SW = (
Partial budget analysis
The partial budget analysis was taken to determine cost benefit (profitability) analysis supplementation of different proportions of concentrate mix, molasses and panicum antidotale grasses in feed of Afar sheep. The variable costs were calculated from supplementary feed and basal feed costs and medication which are supplied for each experimental sheep treatment costs. The partial budget analysis was calculated from the variable costs and benefits. At the end of the experiment, the selling price of each experimental sheep was estimated by three experienced local sheep dealers and the average of those three estimation price was taken. The variable costs were calculated from supplementary feed and basal feed costs which are supplied for each experimental sheep treatment costs. The total returns (TR) were determined by calculating the difference between the estimated selling prices and purchasing price of experimental sheep. Net return (NR) was calculated as; NR = TR -TVC
The change in net return (ΔNR) was calculated as the difference between change in total return (ΔTR) and the change in total variable costs (ΔTVC).
ΔNR = ΔTR -ΔTVC
Statistical analysis
Data were analyzed using analysis of variance (ANOVA) following the general linear model procedure of SAS (SAS 2002) . Treatment means were separated by least significant difference (LSD) test. The model used for data analysis was; Yij = μ + Ti + Bj + eij, where Yij = the response variable (the observation in jth block and ith treatment), μ = the overall mean, Ti = the treatment effect, Bj = the block effect and eij = the random error.
Results and Discussion
Chemical composition of the treatment feeds
The nutritional value of cane molasses in this study was found a high nitrogen source of feed in a feeding trail experiment of afar sheep. Nitrogen balance and the apparent intake of dry matter, organic matter in a mixed concentrate control diet was no apparent difference (P>0.05) at 10% 15% or 20% inclusion molasses dry matter on a mixed concentrate ration. While the digestibility of crude protein and nitrogen-free extract was (P<0.05) significantly increased by molasses, because it provides a certain amount of non-protein, non-sugars which have nutrient value can increased the crude protein content of the rations. There was a positive linear relationship between crude protein and digestible protein as a percentage of the dry matter. Although the apparent digestibility of dry matter, organic matter and gross energy was not affected by increasing level of molasses, the concentration of ammonia in the rumen was increased by high nitrogen intake. This result is in line with Karalazos and Swan (1977) reported no significant differences in digestibility when condensed molasses solution was included up to 20% on a DM basis in the diets of sheep. While the digestibility of nitrogen-free extract was depressed by the inclusion of molasses Chen et al. (1981) . Supplementing poor quality hay with molasses will increase feed intake and improve palatability Because, microbes in the rumen break down the sugars in molasses rapidly, this extensively causes a rapid release of energy that makes molasses very useful for balancing other feeds in the sheep fattening. The chemical composition of the basal diet and the treatment feeds (Concentrate mix and molasses) is presented in Table 1 . As indicated in the table the CP content of grass (panicum antidotale) hay, Concentrate mix and molasses was 95, 252, 38.4 g/kg DM, respectively. In the table shown the CP g/kg, DM g/kg, and OM g/kg, content of the concentrate mix was found to be higher than all the feed materials used in the experiment. 
Feed intake
The mean values of daily DM and nutrient intake of Afar sheep fed on supplementing different levels of molasses inclusion on concentrates mix with a basal diet of cultivated pasture (Panicum antidotale hay are presented in Table 2 . Feed intake is a function of metabolic requirements and has been related to metabolic body weight (Van Soest, 1994) . As the result shows, The dry matter intake (DMI), organic matter intake (OMI), digestible organic matter intake (DOMI), and total dry matter intake (TDMI), did not differ (P >0.05) between treatments. While the 0% inclusion of molasses treatment tended to have the lowest intake. These results were in agreement with Karalazos and Swan (1977) and Chen et al. (1981) who also reported no significant differences in dry matter intake or organic matter intake when including condensed molasses solution at levels of up to 20% on a DM basis in concentrate diets fed to sheep. Similarly, Potter et al. (1985) who stated that no significant differences in dry matter intake when including sugarcane condensed molasses solution up to levels of 15% on a DM basis to replace corn and/or soybean in a diet fed to cattle. Significant (P<0.05) difference in NDF and ADF intake was observed among treatments. It was observed that the NDF and ADF intake was higher (P<0.05) for sheep in T2 and T1 than sheep in T3, and T4. The result shows that 439.7g/day, 258.9 g/day and 429.4 g/day, 242.8 g/day for T2 and T1 NDF and ADF respectively. The observed comparable NDF and ADF intake among the treatments may justify that, the inclusion of molasses at 15% and 20% in the diet could be a good supplement instead of conventional concentrates mixture (WB and NSC). In contrast to this trial, restricted inclusion of molasses in the diet increases Hay dry matter intake (HDMI), crude protein intake and crude fiber intake, the reason stated that, supplementing hay with molasses will increase feed intake and improve palatability, microbes in the rumen break down the sugars in molasses rapidly, which extensively causes a rapid release of energy. Dry matter intake as percentage of body weight in the present study was within the range 3.58-3.8%. Total dry matter intake of sheep showed almost similar trend throughout the experimental period. 
Dry matter and nutrients digestibility
The apparent DM and nutrients digestibility percentages of experimental feeds are shown in Table 3 . The result showed that significant difference were observed in apparent DM, NDF and ADF digestibility among treatments (P<0.05). The 15% inclusion of molasses treatment had a higher (P <0.05) DM digestibility than the 20% inclusion of molasses treatment. The apparent OM digestibility of the 0% inclusion of molasses and 10% inclusion of molasses treatments differed (P <0.05) from the 15% and 20% inclusion of molasses treatment, with the 15% inclusion of molasses treatment having a higher (P <0.05) OM digestibility than the 0% inclusion of molasses and 10% inclusion of molasses treatments. Similarly the 15% and 20% inclusion of molasses treatment had a higher (P <0.05) NDF and ADF digestibility than the 10% and 0% inclusion of molasses treatments accordingly. The 0% inclusion of molasses and 10% inclusion of molasses diets have a higher NDF and ADF content. This could be a possible reason for the lower (P <0.05) DM digestibility for the 10% inclusion of molasses and the lower (P <0.05) OM digestibility for the 0% inclusion of molasses and 10% inclusion of molasses treatments. 
Live weight gain
Mean initial and final live weight, average daily gain (ADG) weight changes and feed conversion ratio (FCR) of the experimental sheep on the different treatment feeds are presented in Table 4 . Initial body weight which has a direct effect on the final weights, as the result shows that, all the four treatments of the initial body weights are similar among the treatments. Final body weight, average daily gain and weight changes shows significant difference in (T2) 15% molasses inclusion (P< 0.05) followed by (T1) 20% molasses inclusion. This maybe as a result of the optimum quantity balanced ration with restricted inclusion of molasses fed were positively influenced the experimental treatments. The average daily gain for this trial was 62.2g/day; which is lower than Sheridan et al. (2003) in South Africa 0.281 kg/lamb/day. Similarly in South Africa, Gouws et al. (2016) reported a maximum ADG of 0.302 kg/lamb/day and a minimum ADG of 0.289 kg/lamb/day when lambs were fed a feedlot diet. There were differences (P <0.05) in body weight gained and average daily gains between the 15% molasses inclusion of treatment and the 0% molasses inclusion of treatment, with the 0% molasses inclusion of treatment having a lower (P <0.05) bodyweight gain and average daily gain compared to the 15% molasses inclusion of treatment. Body weight gained and average daily gains of the 0% molasses inclusion of treatment did not differ (P >0.05) from the 10% molasses inclusion of treatment. The body weight gained and average daily gains of the 15% molasses inclusion of treatment is higher (P <0.05) from the 0% molasses inclusion of treatment, 10% molasses inclusion of treatment and 20% molasses inclusion of treatment. The reason may be the more inclusion of molasses in diet there is an increase of competition for substrate of microbes in the rumen resulted in loss of feed. Based on the result, the restricted inclusion of molasses in the feed has a positive impact for body weight gain of sheep and could be used as energy source. The differences in daily BW gain and ADG between treatments in the present study might be the differences in daily DM, and CP intake as well as DM and CP digestibility between treatment groups. 
Feed efficiency
The feed conversion ratio is calculated the amount of feed (kg) required for an animal to gain a kilogram of body weight (Beauchemin et al., 1997) . The feed conversion ratio in this trial was 13.12 (T1), 12.15 (T2), 13.44 (T3) and 13.94 (T4) respectively. Hence, based on the result it is expected that the animals with a higher average daily gain, but consuming the same/similar amounts of feed will have an improved FCR. This could have been the situation in this study leading to differences between the feed conversion ratios. There were no differences (P >0.05) in the feed intake of dry matter; however average daily gains did differ, thus leading to differences in FCR. There were no differences (P >0.05) in dry matter feed intake between among all treatments, but the 0% inclusion of molasses treatment had a lower (P <0.05) ADG than the 10%, 15% and 20% inclusion of molasses treatment. Thus, the 0% inclusion of molasses treatment resulted in an expected higher (P <0.05) FCR than the rest of all treatments. The probable reason for the differing of the feed conversion ratios between the treatments in this trial were due to the differences in average daily gains among the treatment animals.
Carcass and non-carcass characteristics
Different level of molasses inclusion effects on carcass characteristics of Afar sheep are presented in Table 5 and Figure 2 and 3. The result shows that, slaughter body weight and hot carcass weight significant difference (P<0.05) was observed among treatments. Slaughter body weight and hot carcass weight of the 0% inclusion of molasses treatment was lower (P <0.05) than 10%, 15% and 20% inclusion of molasses treatment. The reason for this could possibly be due to the differences (P <0.05) in the final live body weights. Cloete et al. (2004) reported that a higher final live body weight will directly result in a higher carcass weight. The 15% inclusion of molasses treatment had a tendency to have the highest final live body weight and also showed a tendency to have the highest slaughter body weight and hot carcass weight; whereas the 0% inclusion of molasses treatment had a tendency to have the lowest weights. Dressing percentage is the proportion of final live body weight that is converted into carcass (Warmington and Kirton, 1990) . In this study dressing percentage was calculated using hot carcass weight as a proportion of the final live body weight. The dressing percentage of this trial for (T1) 47.1%, (T2) 49.1%, (T3) 46.2% and (T4) was 44%. As the result indicated that, the dressing percentage of the 0% inclusion of molasses treatment differed (P <0.05) from the 15% inclusion of molasses treatment, with 0% inclusion of molasses treatment showing the lowest dressing percentage. It was also noted that the dressing percentage of the 15% inclusion of molasses treatment was highest (P <0.05) than among all treatment. However, there is no difference (P >0.05) between the 10% and 20% inclusion of molasses treatment. These differences in the dressing percentage could have been as a result of the differences in final live body weights of the lambs. For example, the 0% inclusion of molasses treatment had a tendency for the lowest final live body weight and had the lowest (P <0.05) dressing percentage. An increase in slaughter weight is usually as a result of an increased fat percentage (Webb and Casey, 1995) . 
Edible and non-edible offal's
The edible and non-edible of non-carcass component of Afar sheep fed different level molasses inclusion with concentrates mix presented in Table 6 . In this study, the ratio of lean meat: fat, lean meat: bone and lean meat + fat: bones were significant different (P<0.05) among experimental treatments. Additionally, edible and nonedible offal of carcass parameters like head, liver, heart, kidney, spleen, testicles, skin, gut-fill and gut empty were not apparently different (P>0.05) affected by different level of molasses inclusion in concentrate mix among treatments. The ratio of lean meat of the 0% molasses inclusion treatment differed (P <0.05) from the 10% 15% and 20% molasses inclusion treatment. The 0% molasses inclusion treatment had a lower (P <0.05) lean meat: fat ratio than the 10%, 15% and 20% molasses inclusion treatment. This could be as a result of the dressing percentage of the 0% molasses inclusion treatment being significantly lower than the other treatments. Brand et al. (2017) reported that lambs with fatter carcasses have higher dressing percentages. Therefore a carcass containing less fat will result in a lower dressing percentage. Since the 0% molasses inclusion treatment had a lower (P <0.05) dressing percentage than the 10%, 15% and 20% molasses inclusion treatment, it is suggested that those sheep would also have a lower (P <0.05) lean meat: fat ratio in the different carcass parameters. In this stud, (T2) 15% inclusions of molasses treatments had significantly higher (P<0.05) lean meat: fat ratio weight than other treatments. The result of current study showed that except lean meat: fat ratio, a total edible offal's component and none edible products were not apparently different (P>0.05) among treatments. 
Partial budget analysis
In computing the partial budget analysis includes all variable costs, change in net income and change in net profit. In this study feed, medication and animal cost were considered as variable costs whereas the sale of sheep also used as an income source. The partial budget analysis of Afar sheep fed on different level of molasses inclusion in the diet with concentrates mix presented Table 7 . The partial budget analysis was made to evaluate the economic advantages of different level of molasses inclusions in the diet. The result of this study indicated that higher net income (1098 ETB/sheep) was obtained from the sheep supplemented with (T2) 15% inclusions of molasses treatments; followed by T1(20%), T3 (10%), T4 (0%), in decreasing order respectively. This result indicated that there was no loss of Birr/sheep in all treatments. Based on this study the net profit income, T2 (15%) inclusions of molasses treatments counterweights other treatments and is endorsed as best. However, all different level of inclusion of molasses used in this study persuaded positive net profit and income and thus can be engaged in feeding provisions depending on the availability of feeds and cost feasibility. 
Conclusions and Recommendations
Based on the result of this study, concluded that in the diet with 15% molasses limit obtained the best result in nutrient immersion, weight gain and Nitrogen balance. Since if it exceeds at higher levels, its feeding value could be expected to decline by almost 50 percent. Moreover, when it exceeded up to 20% there will be an increase of competition for substrate of microbes in the rumen resulted in loss of feed. So sheep can be fed molasses in the diets which should be included up to 15% as of optimum level that can be help the animas (sheep) without adverse effect and a remarkable change in nutrient immersion and nitrogen balance. On top of that, molasses has to be given in a restricted amount at 15% inclusion which improves feed intake of fibers, weight gain; nitrogen balance and it enhance mechanical digestion of fiber. Moreover, Feeding molasses to sheep will improve help to maintain body condition and appetite and result in less feed waste. Therefore benefits of feeding molasses in our studies, there is no doubt that molasses is an excellent source of energy and minerals for small ruminants (sheep). It can be fed in various ways and is very useful for small ruminant (sheep) producers and could feel confident feeding molasses, a safe and economical supplement and it has an advantage of high digestible energy, high level of degradable protein, highly palatable, ideal to complement low protein.
